Polyclonal antibodies were raised against peptides corresponding to segments of (Ca2+-Mg2+)-ATPase from fasttwitch adult rabbit skeletal muscle by the following methods. Peptides corresponding to residues 1 -1 1, 504-5 1 1 and 985-994 were synthesized by the method of Merrifield (1986) or Sheppard (Atherton et af., 1981) . For peptide 1-11, a cysteine residue was added to the C-terminus to facilitate coupling to the carrier protein and the same modification was made to the N-termini of peptides 504-51 1 and 985-994. These last two peptides correspond to the T, trypsin cleavage site and the C-terminus of the (Ca2'-Mg2')-ATPase, respectively (Brandl et af., 1986) . All three peptides were coupled to keyhole limpet haemocyanin with m-maleimidobenzoyl-N-hydroxysuccinamide ester by the method of Green et af. (1982) . Peptides 567-582 and 38 1-400 (corresponding to segments of the protein on the nucleotide-binding and phosphorylation domains, respectively) were used without coupling to a carrier. New Zealand White rabbits were immunized by intradermal injection with 500 pg of peptide or peptide linked to carrier in Freund's complete adjuvant. Animals were boosted with a repeat intramuscular injection 6-8 weeks later and the serum was collected 5-10 days later.
Except for peptide 504-5 1 1, specific antibodies were obtained, which in e.1.i.s.a. (Hudson & Hay, 1983) were capable of recognizing the peptides against which they were raised with minimal cross-reactivity with the other peptides. Anti-peptide antibodies against peptide 504-5 1 1 not only recognized the peptide against which they were raised but also peptide 381-400. This was observed on two occasions with serum from separate rabbits. No reciprocal cross-reactivity was observed with antibodies against peptide 38 1-400. An examination of the sequence of these peptides reveals no obvious similarities.
All anti-peptide antibodies, except those against peptide 567-582, strongly recognized both the ATPase and sarcoplasmic reticulum (SR) in e s.a., suggesting that not only are these segments of the ATPase on the cytoplasmic face of the SR vesicles, which with the exception of the C-terminus segment, has already been substantiated by other techniques (Klip et af., 1980; Tong, 1980; Allen et al., 1980; Brandl et al., 1986) , but they are also exposed on the surface of the cytoplasmic domains. The reason for the poor recognition of the ATPase by anti-peptide 567-582 antibodies is unclear. This anti-peptide antibody was also unable to recognize denatured ATPase, making it unlikely that the lack of recognition was due to the epitope being inaccessible.
To further investigate the transmembranous location of the C-terminus, binding of the anti-peptide antibodies to in phosphate-buffered saline. The incubate was then transferred to denatured SR-coated e.1.i.s.a. plates and incubated for 1 h. The presence of bound antibody was detected colorimetrically by incubating with HRP conjugated to sheep anti-rabbit immunoglobulin followed by substrate (o-phenylenediamine) ( a ) con-A HRP (0.4 pg) was incubated overnight with native (*) and SDS-denatured ( 0 ) SR. The incubate was transferred to denatured SR-coated e.1.i.s.a. plates and incubated for 1 h. The presence of bound con-A was detected colorimetrically using o-phenylenediamine.
native and SDS-disrupted SR vesicles was examined using a competitive e.1.i.s.a. (Fig. 1 a) . [Denaturation was achieved by incubating SR in 1% (w/v) SDS and diluting to 0.01% for the assay. This lower concentration was without cffect on the binding assay.] The anti-peptide antibodies were allowed to bind to the intact or disrupted SR overnight and the amount of unbound antibody estimated by e.1.i.s.a. In Fig. l ( a In order to test the validity of the above approach the ability of concanavalin-A (con-A) to bind to intact and disrupted SR vesicles was also examined. Since this lectin binds to the major 53 kDa glycoprotein of SR which is glycosylated only on the inner face of SR (Campbell & MacLennan, 198 1 ) , little binding of the con-A should occur to the intact SR vesicles. In the competitive assay using con-A labelled with horseradish peroxidase (HRP) (Fig. 16 ) the disrupted vesicles of SR depleted the incubation medium of the con-A-HRP at a 10-fold lower concentration than that shown by the intact vesicles, showing that the disruption technique did reveal residues located in the SR lumen. This result also indicates that about 90% of the SR vesicles are intact.
The antibodies were also tested for effect on the steadystate ATPase activity of the ( Ca2 + -Mg2 + )-ATPase using a coupled assay system (East & Lee, 1982) . Antibodies were incubated at a ratio of 0.23 mg of ATPase/ml of anti-serum for 1 h before assay. None of the antibodies had a significant effect on steady-state ATPase activity, suggesting that these segments of the protein are not involved directly with the events which accompany the catalytic activity of the (CaZ '-Mg2+)-ATPase. Receptor-stimulated hydrolysis of phosphatidylinositol 4 3 -bisphosphate and the consequent accumulation of inositol triphosphate and diacylglycerol is a widespread mechanism of signal transduction. Activation of cell-surface receptors is coupled to a plasma membrane phosphoinositidase via a guanine nucleotide-binding protein. lnositol trisphosphate has been shown to stimulate calcium release from endoplasmic reticulum stores, and diacylglycerol activates protein kinase C, which mediates cellular responses. Abnormalities in phosphoinositide metabolism have been reported to occur in platelets obtained from schizophrenic patients (Kaiya et al., 1084; Demisch et al., 1087) . This system is also sensitive to the action of drugs used in treatment of schizophrenia acting at several sites (Leli & Hauser, 1986; Opstvedt et al., 1986; Das et ul., 1988) . In this study, we have investigated the potential significance of the observations in the pathogenesis of schizophrenia by measurement of the chemotactic peptide receptor-mediated activation of phosphoinositide turnover in neutrophils from schizophrenic and control subjects. We have previously characterized the response of human neutrophils using N-formyl-methionylleucyl-phenylalanine (FMLP) activation of the polyphosphoinositide system (Das et al., 1987, 1 9 8 8~) .
Inositol phosphate formation in chemotactic peptide-activated neutrophils obtained from normal and schizophrenic subjects
The response to stimulation was shown to have similar characteristics in the quiescent schizophrenic patients as in the control group but t o be substantially potentiated in the symptomatic group.
Abbreviation used: FMLP, N-forrnyl-rnethionyl-leucyl-phenylalanine.
Drug-free patients (eight females, five males, age range 27-65 years 43 k 4 mean k s.E.M.) meeting (Diagnostic and Statistical Manual of Mental Disorders, 3d edn) criteria for schizophrenia were used in this study. Sex-and age-matched healthy and drug-free volunteers were used as control subjects (seven females, four males, age range 26-60 years 40 f 3, mean f s.E.M.).
Purified neutrophils were prepared and used as described by Das et al. (19886) . Neutrophils in Krebs/phosphate buffer containing 1 18 mM-NaC1, 18.7 mM-Na,HPO, 2.4 mM-MgSO,, 4.7 mM-KCI, 1.2 mM-KH2P04, 0.5 mM-CaCI,, 5 mM-glucose and 20 mM-Hepes (pH 7.4) were incubated with 0.3 p~-myo-[2-~H]inositot for 90 min at 37°C. Lict (12 mM) was present for the last 30 min. Aliquots (0.4 ml) of labelled cells ( 10') were then incubated with various concentrations of FMLP for 30 min. The reaction was terminated by the addition of 15% (w/v) ice-cold trichloroacetic acid. To measure [3H]inositol incorporation into inositol phosphates, trichloroacetic acid extracts were ether washed, neutralized and the water-soluble inositol phosphates separated on Dowex-formate columns (Berridge et a/., 1983). Radioactivity was measured by scintillation spectrometry after addition of Aquasol scintillation fluid.
After 90 min incubation, incorporation of [3H]inositol into inositol phospholipids by neutrophils was 90 000 d.p.m./107 cells. Incorporation of ['H]inositol monophosphate, inositol bisphosphate and inositol trisphosphate was 1.6%, 0.8% and 0.5"/0, respectively, of the total d.p.m. incorporated into the phospholipids. The generation of [3H]inositol phosphates (inositol mono-, bis-and tris-phosphates) over a period of 30 min exposure of FMLP was used as an index of the response of the phosphoinositide system. The effect of FMLP on inositol phosphates production was tested over a wide concentration range M to M). FMLP caused a dosedependent increase in the production of [ 3HH]inositol phos-
